ABSTRACT BACKGROUND: Transport of casualties from a combat area to a fully equipped hospital where all techniques of damage control surgery (DCS) can be performed requires a great deal of time. Therefore, prior to transport, prompt control of hemorrhage and contamination should be achieved, and resuscitative procedures should be performed at the nearest health center. The aim of the present study was to investigate the effect of the location at which DCS was performed on rates of mortality.
ment needed in order to reverse acidosis, hypothermia, and coagulopathy. [2] However, as combat and riots are irregular in war zones, experienced staff and fully equipped hospitals are difficult to find. [3] Therefore, combat casualties are transported either long distances to fully equipped hospitals or a short distance to the nearest hospital, where the first step of DCS is performed.
The aim of the present study was to investigate the effect of DCS administration location on the mortality rate of combat casualties due to high kinetic energy gunshot injuries to the abdomen. DCS was either performed in entirety at the Mustafa Kemal University Medical School General Surgery Department or the first step was performed at hospitals close to the combat area before the patients were transported, between 2010 and 2015.
MATERIALS AND METHODS
The present retrospective study included 51 combat casualties . All casualties were transported to the Turkish border, either by vehicle or by unidentified method, before being
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INTRODUCTION
Damage control surgery (DCS) has been used as a life-saving procedure in patients with severe trauma since its first description in 1983. The primary aim in the performance of DCS is to increase likelihood of patient survival by maintaining tolerable levels of the lethal triad of acidosis, hypothermia, and coagulopathy. [1] Complete performance of DCS requires experienced staff and fully equipped hospitals that can provide technical equip-transported to the clinic by ambulance. Patients were divided into 2 groups depending on the location at which the first step of DCS was performed: (1) at the present hospital or (2) at other hospitals. Age, gender, time from injury to hospital admission, body temperature at hospital admission, pH level, systolic blood pressure, international normalized ratio (INR) level, associated organ injury, amount of blood transfused, and mortality were recorded. Other information included exact time of injury, admission time to other hospital, laboratory parameters, amount of erythrocyte suspension transfused, and body temperature, obtained via clinical records sent from Syrian hospitals, accompanying ambulance personnel, or immediate accounts of escorts. Following admission, physical examination was performed, and both groups underwent the same resuscitation procedure. Axillary body temperature was measured, and blood samples were obtained for whole blood count, arterial blood gas, and biochemical and coagulation tests. Following initial evaluation, the patients were transferred either directly to the operating room or to the intensive care unit (ICU). Four patients whose preoperative cardiopulmonary resuscitation took more than 5 minutes were excluded, as were 3 patients who died during DCS procedure performed at the present hospital, 2 of whom presented with aortic injury, and 1 of whom presented with inferior vena cava injury. Also excluded were 5 patients with incomplete preoperative data.
Damage Control Surgery
Each initial examination was performed in the emergency service unit. Patients who had not undergone surgery in Syria were promptly transferred to the operating room. Following the infusion of 2000-cc lactated Ringer's solution, systolic blood pressure was considered (1) as stable in patients with systolic blood pressure >90 mmHg, (2) as temporarily stable in patients with >90 mmHg that lowered to <90 mmHg as a result of cessation of infusion, requiring transfusion of blood and blood products, and (3) as unstable in patients with systolic blood pressure <90 mmHg. Decision to perform DCS was based on following sings: pre-or intraoperative arterial pH <7.20, body temperature <35.5 °C, INR level >1.9, and presence of hemodynamic instability.
Patients were evaluated by an infectious diseases specialist, and antibiotic therapy was initiated. Central venous catheter was inserted for fluid and electrolyte replacement. In patients who underwent the first step of DCS in Syria, central venous catheter was inserted in the ICU. Warmed blankets and heaters were used to prevent temperature loss in patients. In addition, fluids were heated to body temperature before transfusion.
In Group 1, laparotomy was performed via midline incision. Initial step included hemostatic control via abdominal packing in all 4 abdominal quadrants. Vascular injuries were treated using vascular clamp or suture ligation. Diaphragmatic injuries were primarily repaired and tube thoracostomy was performed in injuries preoperatively diagnosed. Selective ligation of hepatic and biliary leakages was achieved using finger fracture technique or packing procedure. Finger fracture technique was performed following the Pringle maneuver, which was performed with an overall median time of 20 min. Packing procedure was performed with the insertion of 2-4 packs around the liver. Splenectomy was performed for splenic injuries. For major intestinal injuries, primary closure was performed with intestinal staplers or 2-0 silk suture. No intestinal resection was performed, and no anastomosis, feeding tubes, or ostomy were used.
In order to avoid acute abdominal compartment syndrome, and to achieve rapid transfer of the patient to ICU, the skin was simply closed with skin-only closure or sterile serum physiologic bag (Bogota bag). Following DCS procedure, all patients were transferred to the ICU, and fluid resuscitation was performed, with intravenous fluid, blood, plasma, and volume expanders. Following correction of physiological and biochemical abnormalities, definitive surgery was performed 24-48 h after initial surgery.
Associated organ injuries were treated during definitive surgery. Intestinal injuries were treated using primary repair, ileostomy-colostomy, or anastomotic techniques.
Statistical Analysis
Data were analyzed using SPSS software for Windows (version 20.0; SPSS Inc., Chicago, IL, USA 
RESULTS
Patients were divided into 2 groups depending on the location where the first step of DCS was performed: (1) at the present hospital or (2) 
DISCUSSION
DCS consists of 3 steps when used to treat patients with hypothermic, coagulopathic, and acidotic abdominal trauma. The first and most important step includes prompt surgical control of hemorrhage and contamination. [4, 5] Decision to perform DCS should be made in the first 15 minutes and be based on indications including hypothermia (body temperature <35.5°C), severe acidosis (arterial pH <7.20), and coagulation disorder (INR >1.9). [6, 7] However, the decision should be made before the onset of all 3 indications, which may mark the "point of no return" and may indicate DCS failure. Systolic blood pressure can be used as an indication of hemodynamic instability. [8] The second step of DCS includes core rewarming and completion of acute resuscitation. The primary goal of this step is to reverse hypothermia, acidosis, and coagulopathy. [9, 10] In major trauma patients with acidosis, hypothermia, and hypotension, the presence of coagulopathy is characterized by INR >1.9 and/or activated partial thromboplastin time level >60 seconds. In such patients, administration of fresh frozen plasma and cryoprecipitate, in addition to transfusion of crystalloid fluids and erythrocyte suspension, has been reported to decrease risk of mortality. [11] [12] [13] For the reversal of hyperthermia, core rewarming should be performed in the operating room and the ICU, and the blood and the intravenous fluids should be rewarmed. The third step of DCS includes definitive surgery for all associated organ injuries following metabolic normalization. [14] [15] [16] Performance of all 3 steps of DCS requires an ICU supplied with technical equipment, available blood stock, mechanical ventilator, advanced monitorization systems, and trained medical personnel. Decision to perform DCS may be controversial in war zones, and can also be controversial during hospital admission, depending on the availability of equipment required for DCS performance. In addition, the decision can be dependent on other factors, including the number and frequency of admitted combat casualties, the number of casualties anticipated, the availability and qualifications of medical personnel, and the availability of blood supply. [17] In times of war, unexpected scenarios may occur regarding treatment and evacuation of combat casualties. Accounts of Health facilities in combat areas are generally inoperative or inadequate. [17] Given the clinical and surgical features of patients who underwent the first step of DCS in Syria and were then transported (Group 2), it is presently believed that the health centers at which those procedures were performed have equipment and personnel adequate for the performance of the first step of DCS. However, clinical records reveal that the hospitals have inadequate ICUs.
Prolonged administration time also leads to delayed DCS and resuscitation. Hence, poor prognosis in the management of patients with penetrating abdominal trauma is caused by the lethal triad. [7] In patients who underwent DCS at the present hospital, deep acidosis, hypothermia, and coagulopathy were more noticeable. It is presently believed that this was associated with the higher mortality rate in this group. It is also believed that more noticeable presence of the lethal triad in this group resulted from prolonged mean time from injury to hospital admission. On the other hand, the most important problem for the patients who underwent the 1 st step of DCS in Syria was the delay in administration of the 2 nd step, which includes the prompt reversal of acidosis, hypothermia, and coagulopathy.
In combat casualties who require DCS due to severe abdominal trauma, the 1 st step should be performed at the health center nearest the combat area, after which the transport of the patient for the administration of the 2 nd and 3 rd steps may prevent occurrence of the lethal triad, and may decrease risk of mortality. Vehicles used for patient transport should be supplied with equipment required to reverse hypothermia, acidosis, and coagulopathy. The employment of trained medical personnel may also contribute to the successful treatment of combat casualties.
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